Voltage-gated channel properties of epithelial cells in porcine vomeronasal organ.
Bipolar vomeronasal sensory neurons (VSNs) in the vomeronasal organ (VNO) are believed to detect pheromones in most mammals. The vomeronasal sensory epithelium (VSE) is composed of VSNs and supporting cells. There are morphological differences in VNOs between species. Many electrophysiological experiments have been performed on rodent VSEs but few on other mammals. We therefore investigated voltage-gated channel properties of cells in the porcine VSE using slice whole-cell voltage-clamp techniques. In immunohistochemical study of the porcine VSE, most PGP9.5-immunoreactive cells were found between the middle and basal region, and negative cells were distributed in the apical to middle region. Depolarizing pulses to epithelial cells from -90mV produced transient inward Na+ channel currents and sustained outward K+ channel currents with various amplitudes. The distribution of cells having high and low Na+ current densities was mostly consistent with the histological distribution of VSNs and supporting cells, respectively. The half-inactivation voltage of voltage-gated Na+ channels in supporting cells was 26mV more negative than that in VSNs. Voltage-gated K+ channel currents in both cell types were suppressed by tetraethylammonium to the same extent. VSNs possessed TTX-sensitive voltage-gated Na+ channels and Ni2+ -sensitive T-type Ca2+ channels. These results suggest that the histological distribution of porcine vomeronasal epithelial cells is more similar to the dog and goat than to rodents, and that the electrophysiological characteristics of porcine vomeronasal epithelial cells are similar to those of rodents. It is also suggested that porcine VSNs detecting pheromones generate action potentials through these channels.